IN 1949 Kety proposed that if the rate of removal from the site of injection of an intramuscularly injected radioactive isotope was limited principally by flow, then the clearance of the tracer from the injection site could be used to measure local blood flow.' In the past, sodium-24 or iodine-131 has been used for this purpose, but with considerable variability in the results obtained in serial studies of the same persons. 2 The chemically inert gases krypton-85 and made of the time required for the counting rate to fall to one half the value obtained 2JS minutes after injection. This is referred to hereafter as the half-time. To obtain forearm muscle blood flow in units of ml./min./100 Gm. of forearm muscle, it was assumed that the radioactivity remaining in the injected region was described by the equation Q -Q e-kt* The clearance constant k can be expressed by k -F/VX,t and we multiplied V by the specific gravity of tissue (approximately 1 Gm./ml.).
The method of calculating the data was based on the proposals of Kety, xvho assumed that the rate of disappearance of intramuscularly injected * Q -quantity present; Q. = initial quantity present; e -base natural log; k -clearance constant (fraction/min.); t -time (min.).
f F -blood flow in ml./min.; V -volume (ml.) of tissue being cleared of the inert gas; X -partition coefficient between tissue and blood, assumed to be radioactive sodium is proportional to the remainiing quantity of the radioisotope, and the constant of proportionality is the ratio of blood flow to the volume of distribution of the radioisotope.' An alternate formulation has been made by Zierler.
Its particular advantage is that it is unnecessary to make any assumptions about the shape of the time-concentration curve. To obtain flow per unit volume, the area under the time-concentration curve is integrated by planimetry and divided into QO, the amount of radioactivity injected as measured by the external detector immediately after injection, i.e., F/V -QO Qo where t equals the mean transit time.
To compare the clearance method with the dye-dilution method, which measures total forearm flow, it was assumed that 60 per cent of the To determine the simultaneous clearances of Kr85 and Xe 133, and Kr85 and Na 24, the clearance of each was measured by means of gamma-ray spectrometry. Figure 3 is a linear chart recording following the injection of a Figure 4 Semilogarithmic plot of figure 3. mixture of Kr 8e5 and Xe133 in a 0.5-mI. volume. The data are plotted on semilogarithmic paper in figure 4 inflated to 20 mm. Hg below diastolic pressure. This same patient 1 hour later had a blood pressure cuff inflated to 30 mm. Hg above systolic pressure. The cuff was kept inflated for 15 minutes during which time 0.5 ml. of Kr 85 was injected into the forearm below the level of the cuff. Upon release of the cuff reactive hyperemia produced a rapid wash-out of the radioactivity ( fig. 8) To obtain data for calculation of the radiation dosage to the patient, the fate of Kr85 in the human forearm was determined in six individuals. Observations were made until the amount of radioactivity present in the forearm was less than 0.1 per cent of the initial value (95-per cent confidence limits). Results are shown graphically in figure 9 . In three subjects less than 1 per cent of the initial couint rate was present 632 hours after injection. In the three other subjects, Blood flow to forearm muscle in man was estimated by external monitoring of the rate of disappearance of radioactivity from the injection site following intramuscular injection of aqueous solutions of krypton-85 and xenon-133. Krypton-85 clearance was markedly diminished by arterial occlusion and venous occlusion, while reactive hyperemia transiently increased the rate of clearance. The technic was atraumatic to the patient and yielded flow data similar to those of the indicator dilution method without the necessity of intra-arterial injections and multiple blood sampling. When measured simultaneously, Kr85 clearance was consistently slower than both Xe 133 and Na 24, An important difference between Na 24, Kr 85, and Xe 133 is their relative solubility in fat, the last being the most soluble. The 
